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Probiotics
Probiotic is derived from Latin word "pro"-for and Greek word "biotic"-life. 5 The role of fermented milk in human diet was known even in Vedic times. But, the scientific interest in this area boosted after the publication of the book entitled 'The Prolongation of Life' by Ellie Metchinkoff in 1908. He suggested that people should consume fermented milk containing lactobacilli to prolong their lives. 4 At this time Henry Tissier, a French paediatrician, observed that children with diarrhoea had in their stools a low number of bacteria characterized by a peculiar, Y shaped morphology.
These bacteria were, on the contrary, abundant in healthy children (Tissier,1906) . he suggested that these bacteria could be administered to patients with diarrhoea to help restore a healthy gut flora.The works of Metchnikoff and Tissier were the first to make scientific suggestions about the probiotic use of bacteria, even if the word "probitic" was not coined unti 1960. 6 The term Probiotic was first introduced by Lily and Stillwell (1965) . 7 The first probiotic bacteria studied were lactic acid bacteria (Fuller, 1991 Inoculated into prebiotic fibers.
3.
Inoculants into a milk-based food (dairy products such as milk, milk drink, yoghurt).
4.
As concentrated and dried cells packaged as dietary supplements (non-dairy products). Decreased enzyme activity
Mechanism of action of probiotics
Stimulation of immunity (a) Increased antibody levels (b)
Increased macrophage activity
Role of prebiotics in dentisry 42 Most probiotics are in dairy forms containing high calcium, possibly reducing demineralization of teeth. It is possible that these act at bio-film to keep pathogens away and occupy a space that might otherwise be occupied by a pathogen. Probiotics should adhere to dental tissues to establish a cariostatic effect and thus should be a part of the bio-film to fight the cariogenic bacteria. The duration of their stay locally also is important for beneficial effect. Ideal vehicles of probiotics installation are yogurt, milk and cheese.
Some of the hypothetical mechanism of probiotics action in the oral cavity is by:
Direct interaction in dental plaqué Involvement in binding of oral microorganisms to proteinś Action on plaque formation and on its complex ecosystem by competing and intervening with bacterial attachments. Involvement in metabolism of substrate and production ofchemicals that inhibit oral bacteria
Side effects and safety aspects of probiotics Probiotics may theoretically be responsible for four types of side effects: systemic infections, deleterious metabolic activities, excessive immune stimulation in susceptible individuals, and gene transfer. 29 Cases of infection due to lactobacilli and bifidobacterium are extremely rare and are estimated to represent 0.05 -0.4% of cases of infective endocarditis and bacteraemia. 30 In general gas & bloating is one of the side effects of eating probiotic supplement. Probiotic can heighten & stimulate the immune system. So there is a great chance that people with underlying health issues can catch infections caused by probiotics. How to assess the safety of probiotic products? 29 Three approaches can be used to assess the safety: 1)
Studies on the intrinsic properties of the strain.
2)
Studies on the pharmacokinetics of the strain.
3)
Studies searching for interactions between the strain and the host.
Disadvantages of probiotics
31
Liquid preparations like yogurt have some major disadvantages i) short shelf-life, ii) bacteria damaged by pasteurization and/or centrifugation iii) use of additives and preservatives iv) difficult transport and storage because of its bulky nature v) use of normally only one or more strains of bacteria (multiple strains probiotics are more potent vi) damage by stomach acidity vii) refrigeration requirement. Freeze dried powder probiotics have some disadvantages such as i) bacteria damage by freeze drying ii) short powder shelf life iii) upon absorption of water by powder, bacteria become activated and die iv) poor adherence, colonization and survival in the gut due to damage caused by freeze drying v) Probiotics may become weakened due to addition of stabilizers and preservatives.
Prebiotics
The bacterial population of the human gastrointestinal tract constitutes an enormously complex ecosystem. Most of these organisms are beneficial (e.g. bifidobacterium and lactobacillus) but some are harmful (e.g. Salmonella species, Helicobacter pylori, Clostridium perfringens). Some dietary substances, the so-called prebiotics can favor the growth of these beneficial bacteria over that of harmful ones. 
Classification of prebiotics
Based on the number of monomers linked together, prebiotics can be classified: Disaccharideś Oligosaccharides (3-10 monomers) Polysaccharides
Commonly used prebiotics
Lactulose, galacto-oligosaccharides, fructo-oligosaccharides, inulin and its hydrolysates, malto-oligosaccharides, and transgalactooligosaccharides. The main end products of carbohydrate metabolism are short-chained fatty acids, namely acetate, butyrate and propionate, which are further used by the host organism as an energy source 32 Prebiotic products 32 Prebiotic oligosaccharides can be produced in three different ways: by extraction from plant materials, microbiological synthesis or enzymatic synthesis, and enzymatic hydrolysis of polysaccharides (Crittenden & Playne, 1996; Gulewicz et al., 2003) . 3 Prebiotics are naturally found plenty in certain fruits like bananas, asparagus, garlic, tomato and onion wheat.
Criteria for prebiotics 33 
1)
Neither hydrolyzed nor absorbed in the upper part of the gastrointestinal tract 2)
A selective substrate for one or a limited number of beneficial bacteria commensal to the colon, which are stimulated to grow and/ or are metabolically activated 3)
Consequently, be able to alter the colonic flora in favour of a healthier composition 4)
Induce luminal or systemic effects that are beneficial to the host health.
Therapeutic actions of prebiotics 35
The positive effects of prebiotics include antimicrobial, anticarcinogenic, hypolipidemic, glucosemodulatory and anti-osteoporotic activities. They may be used for the treatment of constipation, hepatic encephalopathy and inflammatory bowel disease. They can protect against some intestinal pathogens and may exert favourable lipid effects as well as have some benefit in diabetes mellitus. Besides, prebiotics also have a very important role in improving mineral absorption and balance, for instance, they may enhance the colonic absorption of some minerals.
Benefits of prebiotic supplemented formulas 3
Clearly, breast milk is the "gold standard" for neonatal and infant nutrition and is recommended by the American Academy of Pediatrics as the nutrition.Use of prebioticsupplemented infant formulas may have benefits for the infant who does not receive mother's milk. The benefits are, 1)
Higher counts of Bifidobacteria by 4 weeks of age. An increased number of Bifidobacteria is associated with lower numbers of intestinal pathogens.
2)
The pattern of bifidobacterial sub-species is similar to the pattern of the breast-fed infant.
3)
Prebiotic formulas result in stool pH and short-chain fatty acid patterns similar to the breast-fed infant.
4)
Stool frequency and consistency is more like the breast-fed infant.
5)
Reduced allergic reaction (atopic dermatitis) and reduced URI in the first year of life.
6)
Fewer episodes of acute diarrhoea.
7)
Prebiotic-supplemented formula is easily tolerated, with no difference in growth patterns. 
Studies
Relationship between prebiotics and probiotics
Prebiotics when combined with probiotics have many advantages Basically, prebiotics selectively stimulate the growth of probiotics, which is dose and strain dependent. Prebiotics serve as a selective growth substrate for the probiotics strain during fermentation, during the period of storage, or during its passage through the gut. These two combinations implant live microbial dietary supplements and create a congenial environment for their survival in gut flora. Thereby, this environment in gut flora improves healthy microbial balance. So, the combination of prebiotics and probiotics may have additive and synergistic effect in providing better oral health conditions. 4 An essential requirement for a microorganism to be an oral probiotic is its ability to adhere to and colonize surfaces in the oral cavity. Microorganisms generally considered as probiotics may not have oral cavity as their inherent habitat and, subsequently, their possibility to confer benefit on oral health is then questionable. 4 Probiotics and Mode of action of prebiotics and health benefits in humans and animals 34 
Comparison of Probiotics Vs Prebiotics
prebiotics could affect the host in combination by synergistic action.
42
Synbiotics
A synbiotic has been defined as 'a mixture of probiotics and prebiotics that beneficially affects the host by improving the survival and implantation of live microbial dietary supplements in the GI tract, by selectively stimulating the growth and/or activating the metabolism of one or a limited number of health-promoting bacteria, and thus improving host welfare' (Gibson & Roberfroid, 1995). 28 The main reason for using a synbiotic is that a true probiotic, without its prebiotic food, does not survive well in the digestive system. Without the necessary food source for the probiotic, it will have a greater intolerance for oxygen, low pH, and temperature. As prebiotics provides a great place for probiotics to thrive, the population of these good bacteria is known to preserve. Studies have shown that by harnessing both the benefits of these prebiotics and probiotics into synergy, the number of good bacteria in the digestive systems increased many folds for the betterment of our health. 31 Synbiotics work in two ways i) by improving the viability of probiotics and ii) by delivering specific health benefits. 31 The intake of a synbiotic food leads to a modulation of the gut metabolic activities with a maintenance of the gut biostructure. In particular, the significant increase of short chain fatty acids, ketones, carbon disulfide and methyl acetate following the feeding period suggested potential health promoting effects of the synbiotic food. 43 
Therapeutic actions of synbiotics
For therapeutic efficacy, the desirable characteristics of synbiotics include antimicrobial and anticarcinogenic qualities, antidiarrheal aspects, antiallergenic qualities, osteoporosis prevention, reduction in serum fats and blood sugars, regulation of the immune system, and treating liver-related brain dysfunction. 4 
CONCLUSION
The use of probiotics for use in oral care applications is gaining momentum. There is increasing evidence that the use of existing probiotic strains can deliver oral health benefits. Further work will be needed to fully optimise and quantify the extent of this benefit. In parallel, the potential of prebiotics to maintain and enhance the benefits provided by the resident oral microbiota will be investigated. However, whether considering probiotics or prebiotics, it will be essential to develop an understanding of the broad ecological changes induced in the mouth by their ingestion and the long-term consequences of their use on oral health and disease. 44 
